Effect of Nanodiamond and Nanoplatinum Liquid, DPV576, on Human Primary Keratinocytes.
Nanofabrics are now being used in a wide range of products that come into direct contact with skin, including carpet, clothing, and medical fabrics. In the current study, we examined the effect of a dispersed aqueous mixture of nanodiamond (ND) and nanoplatinum (NP) (DPV576) on human primary keratinocytes with respect to transient receptor potential vanilloid (TRPV) channel expression, secretion of cytokines and production of nerve growth factor (NGF). Keratinocytes were treated with DPV576 at concentrations of 1:10 and 1:100 dilutions for 24 hours in vitro, and their activation of was determined by production of cytokines TNF-α, IL-1β, and prostaglandin (PGE2), and by production of NGF. Inhibitor experiments were carried out by incubating keratinocytes with the TRPV4-selective antagonist HC-067047. TRPV receptor expression (TRPV1, TRPV3 and TRPV4) on keratinocytes as well as changes in Ca2+ potential were examined by flow cytometry. DPV576 treatment of keratinocytes resulted in the following effects: (1) stimulation of keratinocytes as indicated by the significant secretion of cytokines IL-1β, TNF-α, and PGE2, an effect noted only at higher concentration (1:10); (2) significant decrease in the expression of TRPV4 on keratinocytes with a spike in the calcium flux, but no change in the expression of TRPV1 and TRPV3; (3) induction of cytokine secretion independent of TRPV4, as the addition of TRPV4 inhibitor had no significant effect on the cytokine production from keratinocytes; (4) induction of NGF secretion by keratinocytes. These results demonstrate that DPV576 activates keratinocytes via multiple signaling pathways which may reduce stress associated with inflammation, pain, and circadian rhythms. ND/NP-coated fabrics that target the modulation of local inflammation, pain, and circadian rhythms could potentially be of benefit to humans.